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1. Title: 

A DRIVING CIRCUIT FOR A LIQUID CRYSTAL PANEL 

2. Claims: 

In a driving circuit for a matrix-type liquid crystal display panel 
in which terminal electrodes (3) of the liquid crystal panel (2) are 
divided, in advance, into plural electrode groups (4) depending on the 
output bit number (m) of the driver IC (1) , and which is equipped with 
driver IC (1) whose number is similar to that of the electrode groups 
(4); 

the driving circuit for liquid crystal panel is characterized by 
the fact that the driving circuit has auxiliary terminals (5) , in which 
other ends are opened, to which excess output bits of the driver IC (1') 
having output number (n) , which is larger than the output bit number (m) 
of the driver IC (1), are connected; 

a start pulse generating circuit (6) with which a start pulse is 
generated for every circuit number of the electrode group (4) ; and, 

a start pulse input circuit (7) with which, when the driver IC (1') 
is connected to the electrode group (4) , the start pulse is input into 
each shift data input signal terminal of the driver IC (1') at a 
prescribed timing. 

3. Detailed explanation of the invention: 
(Outline) 

This invention relates to a driving circuit for a liquid crystal 
panel, with which the liquid crystal panel is driven by allotting the 
terminal electrodes of the liquid crystal panel among plural driver ICs. 

The purpose of this invention is to enable driving of the driving 



circuit for a liquid crystal panel by using the same driving circuit 
even when the output bit number of a driver IC is larger than the 
circuit number of the divided electrode groups. 

In a driving circuit for a matrix- type liquid crystal display panel 
in which the terminal electrodes of the liquid crystal panel are 
divided, in advance, into plural electrode groups depending on the 
output bit number (m) of the driver IC, and which is equipped with a 
driver IC whose number is similar to that of the electrode groups; the 
driving circuit for the liquid crystal panel is characterized by the 
fact that the driving circuit has auxiliary terminals, in which other 
ends are opened, to which excess output bits of the driver IC having an 
output number (n) which is larger than (m) are connected, a start pulse 
generating circuit with which a start pulse is generated for every 
circuit number of the electrode group, and a start pulse input circuit 
with which, when the driver IC having excess output bits is connected to 
the electrode group, a start pulse is input into each shift data input 
signal terminal of this driver IC at a prescribed time. 
( Industrial application) 

This invention relates to a driving circuit for a liquid crystal 
panel. Especially, this invention relates to a driving circuit for a 
liquid crystal panel, in which the liquid crystal panel is driven by 
allotting the terminal electrodes of the liquid crystal panel among 
plural driver ICs . 

In recent years, an excellent picture quality TFT- type color liquid 
crystal display device has been manufactured. In addition, in the 
future, color liquid crystal display devices for multi-color display 



(eight-color or sixteen-color display) for large size and large display 
capacity personal computers and for full color display for television 
display will be desired. Accordingly, as its driving circuit, the low 
cost driver IC for STN-type liquid crystal is used for multi-color 
display, and the highly functional analog driver IC is used for full 
color display. However, since the output bit number of the driver IC for 
multi-color display is different from that of the driver IC for full 
color display, liquid crystal panels having . terminal electrodes 
respectively corresponding to these ICs have to be prepared. Thus, a 
commonly usable liquid crystal panel is desired. 
(Conventional techniques) 

In recent years, a larger-size liquid crystal display panel is 
being made, and the one in which the number of data signal input 
terminals and the number of scan signal input terminals of the liquid 
crystal display panel are 640 and 480, respectively, is being put into 
practical use. As a liquid crystal display panel is made larger in size, 
the data signal input terminals or the scan signal input terminals 
cannot be handled respectively with one driver IC. At present, the data 
signal input terminals and the scan signal input terminals are driven by 
being allotted among plural driver ICs. 

Figure 6 shows the inside constitution of a conventional analog 
driver IC (60) . Analog driver IC (60) is equipped with a shift register 
(61) , by which shift data input signal (SI) is shifted corresponding to 
the clock signal (CLK) ; data lines (62), which transmit the three- 
primary-color data (i.e., R (red), G (green), and B (blue)); sampling 
switches (63), which are set to an ON or OFF state by the signal from 



the shift register (61) ; sample hold circuits (64) ; and buffers (65) . 
After the shift data input signal (SI) is passed through the shift 
register (61) , it becomes a shift data output signal (SO) , and becomes 
the shift data input signal (SI) of the analog driver IC (60) at the 
next stage. Since it is more convenient that the output bit number of 
the analog driver IC (60) is a multiple of three, at present, an analog 
driver IC (60) having the output bit number of 162 bits is being put 
into practical use. 

For instance, as shown in Figure 7, in the full color liquid 
crystal display panel (70) (640x3 (R, G, B) x480 dots), the scan electrode 
side is driven by four driver ICs (71) in which the output bit number is 
12 0 bits, and the data electrode side is driven by six analog driver ICs 
(60) for the odd-numbered data electrodes arranged at the upper side of 
the panel (70) and by six analog driver ICs (60) for the even-numbered 
data electrodes arranged at the lower side of the panel (70) . In this 
case, for the analog driver ICs (60) , those in which the output bit 
number is 162 bits are used. For the first and the last analog driver 
ICs (60) , the output bit number is not used entirely; instead, only 156 
bits (among 162 bits) are used to match the total number. 

Figure 8 shows a conventional connection of the analog driver ICs 
(60) which are arranged as shown in Figure 7. Six analog driver ICs (60) 
are so arranged that the input terminal and the output terminal of the 
shift data signal are connected in a cascading manner. The output bit of 
the first analog driver IC (60) is connected to the liquid crystal panel 
(90) from the seventh output bit. The output bit of the last analog 
driver IC (60) is connected to the liquid crystal panel (90) up to the 



156th bits. In addition, clock signal (CLK) is. input into each of the 
analog driver ICs (60) . 

On the other hand, in a multi-colored liquid crystal display panel 
(90) (640x3 (R,G / B)x480 dots) as shown in Figure 9, the scan electrode 
side is similarly driven by four driver ICs (91) in which the output bit 
number is 12 0 bits, and the data electrode side is driven by six digital 
driver ICs (90) in which the output bit number is 160 bits arranged at 
the upper side of the panel (90) and by six digital driver ICs (92) in 
which the output bit number is 160 bits arranged at the lower side of 
the panel (90) . Since RGB data are input as serial data into the digital 
driver IC (92), the output bit number does not have to be a multiple of 
three. It is sufficient that the output bit number of the digital driver 
IC (92) is a divisor of 480. The output bit number of the driver IC for 
a currently obtainable STN-type liquid crystal display panel is 160 bits 
at a data 4/8 bits input. Six of these digital driver ICs (92) are 
connected in a cascading manner as shown in Figure 10, RGB data is input 
into the first IC (92) as serial data. 
(Problems this invention intends to solve) 

However, when a panel having 640xRGBx480 pixels is to be driven, if 
the output bit number of the digital driver IC is 160 bits (data 4/8 
bits input) and the output bit number of the analog driver IC is 81/162 
bits (27xRGB, 54xRGB) , the number of panel electrode terminals has to be 
changed depending on whether a 160-bit IC or a 162-bit IC is to be used. 

This invention intends to solve the above-described problem 
associated with the conventional driving circuit for a liquid crystal 
panel, and to propose a driving circuit for a liquid crystal panel with 



which, even when driver ICs having a different output bit number are 
used, one circuit can be commonly used without requiring separate 
driving circuits. 
(Means for solving the problems) 

The constitution of the invented driving circuit for a liquid 
crystal panel, with which the aforementioned purposes can be achieved, 
is shown in Figure 1. In Figure 1, terminal electrodes (3) of the liquid 
crystal panel (2) are divided, in advance, into plural electrode groups 
(4) depending on the output bit number (m) of the driver IC (1) , and is 
driven by the driver IC (1) whose number is similar to that of the 
electrode groups (4) . Such a driving circuit for a liquid crystal panel 
is characterized by the fact that the driving circuit has auxiliary 
terminals (5) , in which other ends are opened, and to which excess 
output bits of the driver IC (l 1 ) having an output number (n) which is 
larger than the output bit number (m) of the driver IC (1) are 
connected, a start pulse generating circuit (6) with which a start pulse 
is generated for every circuit number of the electrode group (4) , and a 
start pulse input circuit (7) with which, when the driver IC (1') is 
connected to the electrode group (4) , a start pulse is input into each 
shift data input signal terminal of the driver IC (!') at a prescribed 
time . 

(Operation) 

According to the invented driving circuit for a liquid crystal 
panel, when the output bit number of the driver IC matches the terminal 
electrodes within the electrode group of the liquid crystal panel (in 
which the terminal electrodes were divided, in advance, into plural 
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electrode groups) , the output bit of the driver IC is installed in the 
liquid crystal panel without using auxiliary terminals. On the other 
hand, when the output bit number of the driver IC is larger than the 
terminal electrodes within the electrode group of the liquid crystal 
panel (in which terminal electrodes were divided, in advance, into 
plural electrode groups) , the excess output bits of the driver IC are 
connected to the auxiliary terminals in which other ends are opened. In 
addition, a start pulse is input from the start pulse generating circuit 
to the shift data input signal terminals of each of the driver ICs at a 
prescribed time so as to match the data shift timing. 
(Application examples) 

In what follows, application examples of this invention are 
explained by referring to accompanying figures. 

Figure 2 shows a partial constitution of an application example of 
the invented driving circuit for a liquid crystal panel. Furthermore, in 
the liquid crystal panel (not shown in the diagram) which is used in 
this application example, terminal electrodes at the data side are 
divided, in advance, into electrode groups (24) (160 electrodes in each 
group) so as to correspond to the driver IC in which the output bit 
number is 160 bits. In addition, in this application example, it is 
presumed that driver ICs are installed in which the output bit number is 
162 bits. Thus, auxiliary terminals (25), in which other ends are 
opened, are set at the side of each electrode group (24) . Also, the 
driver ICs in which the output bit number is 160 bits are connected to 
terminals (23) of each electrode group (24) . For the driver ICs in which 
the output bit number is 162 bits, 1-160 bits are connected to terminals 
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(23) of each electrode group (24), and the excess output bits (i.e., two 
bits) are connected to the auxiliary terminals (25) . 

Furthermore, in this application, a start pulse generating circuit 

(26) which generates a start pulse (ST) at every 160th clock pulse (CLK) 
is installed, and, from this start pulse generating circuit (26) , a 
start pulse (ST^) is output to a circuit (27) at the first clock pulse 
(CLK) by synchronizing with the clock pulse (CLK) , and, at the 161st 
clock pulse (CLK) , a start pulse (ST 2 ) is output to another circuit (27) . 
In this way, start pulses (STj-ST^) are respectively output to circuits 

(27) at every 160th clock pulse (CLK) . Furthermore, after the start 
pulse (ST 12 ) is output, start pulses (ST X -ST 12 ) are again respectively 
output to other circuits (27) from the start pulse generating circuit 

(26) . 

In addition, when a driver IC in which the output bit number is 160 
bits is connected to terminals (23) of each electrode group (24) , shift 
data output terminal (SO) of the driver IC is connected to the shift 
data input terminal (SI) of the driver IC at the next stage. On the 
other hand, when a driver IC in which the output bit number is 162 bits 
is to be used, as shown in Figure 2, 1-160 bits are connected to 
terminals (2 3) of each electrode group (24) , and the excess output bits 
(i.e., two bits) are connected to the auxiliary terminals (25). Also, 
the start pulse generating circuit (26) is connected to shift data input 
terminal (SI) of each driver IC (21) via the circuit (27) , and start 
pulses (STVST^) are input into shift data input terminal (SI) of each 
driver IC (21) from the start pulse generating circuit (26) . 

Figure 3 is a timing chart showing the timing relation between the 



clock signal (CLK) and start pulses (ST 1 , ST 2 , ST 3 ) . Although not shown 
in Figure 3, the start pulse (ST^ becomes high level "H" in the next 
round after 160 clock pulses (CLK) are output after the start pulse 
(ST 12 ) is output. 

Figure 4 shows a constitution of another application example of the 
invented driving circuit for a liquid crystal panel. Figure 4 shows the 
entire constitution of the circuit which drives a liquid crystal panel 
having 640xRGBx480 pixels. In this constitution, driver ICs (21) in 
which the output bit number is 162 bits are used as the data side 
drivers, and driver ICs (41) in which the output bit number is 120 bits 
are used as the scan side drivers. Furthermore, in this application 
example, the data side driver ICs (21) are divided into two parts: one 
part is for an odd-numbered data line and the other part is for an even- 
numbered data line. Those for an odd-numbered data line are placed at 
the upper side of the liquid crystal panel, and those for an even- 
numbered data line are placed at the lower side of the liquid crystal 
panel. In addition, as described earlier, output bits (1-160 bits) of 
the driver IC (21), in which the output bit number is 162 bits, are 
connected to terminal electrodes of the liquid crystal panel, and the 
161st bit and the 162nd bit of each IC (21) are connected to respective 
auxiliary terminals (25) (thus, they are not connected to the panel) . 

In this circuit constitution, since twelve data driver ICs (21) are 
divided into those for the odd-numbered data line and those for the 
even-numbered data line, the odd-numbered start pulses (STj-STn) are 
respectively input into the driver ICs (21) at the upper side, and the 
even-numbered start pulses (ST 2 -STi 2 ) are respectively input into the 



driver ICs (21) at the lower side. In this case, as the clock signal 
(CLK^) to be input into the driver ICs (21) at the upper side and the 
clock signal (CLK^J to be input into the driver ICs (21) at the lower 
side, the clock signal (CLK) explained in Figure 2 is divided into two, 
and one is delayed as much as the clock signal (CLK) . Furthermore, the 
start pulse generating circuit, which is not shown in Figure 4, forms 
the start pulse (STJ based on the clock signal (CLK^) , which results 
from the 2 -division of the clock signal (CLK) . Thereafter, the 
subsequent start pulses (ST 3 -ST U ) are formed at every 160 clocks. 
Furthermore, the start pulse generating circuit forms the start pulses 
(ST 2 -ST 12 ) in the following manner. Namely, the start pulse (ST 2 ) is 
formed based on the clock signal (CLK even ) , which results from the 2- 
division of the clock signal (CLK) and is delayed by one clock pulse 
signal (CLK) . Thereafter, the subsequent start pulses (ST 4 -ST 12 ) are 
formed at every 160 clocks. Alternatively, the start pulses (ST 2 -ST 12 ) 
can be formed by delaying the start pulses (STi-STn) by one clock pulse 
signal (CLK) . 

Figure 5 shows a timing chart of signals including the frame 
synchro signal (ST-G) for driving the liquid crystal panel (40) shown in 
Figure 4, the scan signal (CLK-G) for every one line, the clock signal 
(CLK^J for the odd-numbered line and the clock signal (CLK even ) for the 
even-numbered line, and the start pulses (ST 1 -ST 12 ) . In this manner, by 
inputting the start pulses (ST!-ST 12 ) , which are shifted respectively by 
a clock of 160 bits as shown in the diagram, as the shift data input 
signal of each data driver IC (21) , each driver IC (21) can perform an 
operation which is equivalent to the operation of a system in which 



drivers with the output bit number of 160 bits are connected in a 

cascading manner. 

(Effects of the invention) 

As explained thus far, according to this invention, since the 
output bit number of driver ICs can be changed, a liquid crystal panel 
can be driven even when the number of terminal electrodes of the panel 
is different from the output bit number of the driver ICs. Thus, a 
highly flexible driver circuit for display panel can be realized. 
4. Brief explanation of figures: 

Figure 1 is a constitutional diagram showing the basic principle of 
the invented driving circuit for a liquid crystal panel. 

Figure 2 is a partial constitutional diagram of an application 
example of the invented driving circuit for a liquid crystal panel. 

Figure 3 is a timing chart of clock signal and start pulse of the 
driving circuit shown in Figure 2 . 

Figure 4 is a constitutional diagram showing the constitution of 
another application example of the invented driving circuit for a liquid 
crystal panel . 

Figure 5 is a timing chart showing the waveform of each signal of 
the driving circuit shown in Figure 4 . 

Figure 6 is a constitutional diagram of a conventional analog 
driver IC circuit. 

Figure 7 is a constitutional diagram of a conventional driving 
circuit for a full color display device. 

Figure 8 is a partial circuit diagram showing connection of analog 
driver ICs . 
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Figure 9 is a constitutional diagram of a conventional driving 
circuit for a multi-color display device. 

Figure 10 is a partial circuit diagram showing the connection of 
digital driver ICs. 

23 ... terminals set in each electrode group 

24 ... electrode group 

25 ... auxiliary terminals 

26... start pulse generating circuit 

27 . . . circuit 

40. . .liquid crystal panel 
41 . . . driver IC 
CLK. . .clock pulse 

CLKodd. .. clock signal for the odd-numbered line 

CLKe Ven .. clock signal for the even-numbered line 

STi-ST^ ... start pulses 

SI... shift data input terminal 

SO... shift data output terminal. 
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Figure 1 

Constitutional diagram showing the basic principle of this invented 
driving circuit 

[Key:] 

2... liquid crystal display panel; 6... start pulse generating circuit 



Figure 2 

Partial constitution of an 
[Key:] 

21... driver IC; 26... start 



application example 

pulse generating circuit 
14 



Figure 3 

Timing chart of the driving circuit shown in Figure 2 
[Key:] 

A... clock signal CLK; B... start pulse ST i; C. . . start pulse ST 2 ; 
D... start pulse ST 3 ; E...time 



Figure 4 

Constitutional diagram of another application example 
[Key:] 

A... scan driver; B ... odd-numbered line data driver; C. . .even-numbered 
line data driver; 40.. liquid crystal display panel (640x3x480) 
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Figure 5 

Timing char of the driving circuit shown in Figure 4 
[Key:] 

A... 480 bits; B...160 bits 
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Figure 6 

Constitution of an analog driver IC 
[Key:] 

A... shift register; B... sample hold; C. . .buffer 
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Figure 7 

Constitution of a conventional driving circuit for a full color display 
device 

[Key:] 

A. odd- numbered line; B ... even- numbered line; C... pieces (or bits); 
70... full color liquid crystal display panel, (data driver IC: 162 bits 
unit) , (640x3 (R,G,B)x480) 



Figure 8 

Connection of analog driver ICs 
[Key:] 

A . . . driver IC 
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Figure 9 

Constitution of a conventional driving circuit for a multi-color display 
device 

[Key:] 

A. . .pieces (or bits); 90 ... multi-color liquid crystal display panel, 
(data driver IC: 160 bits unit), (640x3 (R,G,B)x480) 



Figure 10 

Connection of digital driver ICs 
[Key:] 

A. . .RGB serial data; B... driver IC 
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